Introduction
The current heavy ion radiotherapy program at the Bevalac has been underway since 1975 
General Requirements
The requirements summarized in Table 1 are based on current LBL programs and studies2 over the past ten years. Table 2 . The injection system parameters are shown in Table 4 . While a radio frequency quadrupole (RFQ) has not been used in previous accelerators, a prototype model is under construction as part of the upgrade project for the Bevatron local injector3. On-line operation of this prototype will demonstrate the reliability of the RFQ and its suitability for the medical accelerator. 
Acceleration and Beam Extraction
The acceleration cycle is shown in figure 2 in terms of magnet current versus time for the typical (2Hz) and maximum (4Hz) repetition rates. Beam extraction occurs at the prescribed beam energy with a 60% duty cycle at the peak energy (2Hz) and corresponding higher duty cycles for lower energies.
A resonant extraction system will be utilized. A third integer resonance is excited by perturbing quadrupole and sextupole magnets. The perturbed beam in the outer part of the magnet aperture is then extracted via a .25 mm electrostatic septum followed by a 7.5 mm magnetic septum.
The extraction efficiency is projected at 70% to 90% depending on the energy.
Beam Delivery System
The large uniform fields required at the treatment site can be achieved by the scattering foil -occluding ring system currently in use at the Bevatron and the 184" Cyclotron4.
While this system accomplishes the desired goals, it is somewhat cumbersome and inefficient. Beam scanning systems offer certain advantages2 over the above method, 
Conclusion
The success of the current heavy ion radiotherapy program at LBL plus the variety of treatment sites that require investigation have directed attention to the need for a dedicated heavy ion medical accelerator. The technology required to meet the medical requirements exists today.
The present design effort is continuing and will lead to the submission of a specific construction proposal with complete cost estimates. It is projected that the construction effort will require 2 to 3 years to complete.
